GENETIC EVIDENCE FOR THE EXISTENCE OF TWO SEPARATE
POPULATIONS OF RATTUS FUSCIPES GREYIlI ON PEARSON ISLAND,
SOUTH AUSTRALIA

by L. H. ScumirTt#

Summary

ScuaTT, L. H. (1975).—Genetic evidence for the existence of lwo separate populations of
Raftus fuscipes preyii on Pearson Island, South Australia, Trans, R. Soc. S. Aust. 99(1),

35-38, 28 February 1975,

A study of genetic variation of the enzyme glutamate oxaloacetate transaminase (GOT)
reveals the presence of iwo distinct populations of the southern bush-raf (Rattus fuscipes
preyii) on Péarson Island, Twa sllelic genes, Got-Iv and Got-1 are present in the animals
cellected from the middle and southern sections of the island, while Gar-/e is ahsent in
animals taken on the northern section. This is discussed in relation to the Pearson Island
walfaby. which was, until recently, restricted to the northern section of the island.

Introduction

Pearson Island, which lies 60 km off South
Australia’s west coast, is divided into three dis-
crete sections (Fig, 1), The southern and
middle sections are linked by a causcway, whilc
the middle and northern sections are separated
by a narrow sea channel. The tatal area of the
islund s upproximately 325 hectares. The Pear-
son 1, wallaby, Petrogale sp. (see Thomas &
Dclroy 1971, for a discussion on its taxonomic
status) and the native rat, Ratnes fuscipes
grevii, are the only terrestriul mammals which
are known to inhabit the island.

The native rat, which is found on all three
sections of Pearson 1., was first described by
Thomas (1923) who named it Ratiuy murrayi,
Tredale & Troughton (1934) reclassified it as
Rattus grevii murrayi recognizing its close rela-
tionship o Rattus greyii greyil, the native
bush-rat of mainland South Australia. It was
later included in the species Rarius fuscipes by
Ellerman (1949) as a distinct sub-species, R.
fuseipes murrayi, along with the mainland form
R.J. greyii. Recently, Taylor & Horner (1973a)
have considered it 0 be subspecifically indis-
tinguishable from R.f. gréyii.

Until 1960, the Pearson 1, wallaby was only
found on the northern section of the island. No
evidence could be found (o suggest the species
ever inhabited the other two <ections, despite
the suitable habitat available there, The channel
appeared to act as a very eflective barrier to
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Tig. 1. Map of Pearson Island. Arens where ani-
mals were captured are indicated by shad-
ing.
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Fig. 2. GOV vuriation found in R.f. grevii from
Pearson |, The pattern of varuation iy in
igreement with a dimeric motecnie being
the active cnzyme.

casy Tor a man to wade or step from rock (o
rock between the two seelions, However, the
conformation of the chanpel is probably in a
stute of conlinual change. The relationship be-
tween sea level changes and the oceurrenee of
onc or mure speeies of small macropad mur-
supials on small islands off the Western Austra-
lion couast has been discussed by Main (1961).
From Main's data it appears thut Pearson 1.
has been isoluted from the mainkand for at least
HLS00 years, The northern and middle seetions
would hive renuined conneeted for u consid-

erable time after the isolation of the island
There is some evidenee to suggest that stnee
the isolation of Pearson Island Trom the main-
lund, the mean sea level on two or more oceci-
sions has been ubout 6 metres above its present
level (‘Fwidale. pers. comm.). During these
times of high mean sea level, the ehanpel would
have been considerably larger than at present.

Thomas & Delroy (1971) suggested that the
wallaby did not eross the channel hecause it
found the sca water distasteful. Another possi-
bility 15 that, because ol the action ol the sci.
there may be strong selective pressures acainst
small animals which wander too elose to the
edge of the water. Under such an hypothesis,
genotypes would be favoured which predis-
posed animals to an aversion to moving close
to the water's edge. This would discourage the
animal from erossing between the middle and
northern scetions.

Various  suggestions  may  bhe  oflered (o
aceonng for the present distribution of the two
alleles at the Geor—/ Joecus. All other popula-
tions of R.f. grevii studied (Greenly L, Hop-
Kins L. Kungaroo 1., Eyre Peninsula and Mount
Lofty Ranges) huve been found to be mono-
morphie Tor the Gar=1¢ allele (Schmilt. unpuhb-
lished). The polymorphism on Pearson 1. may
have been present before the channel was
farmed and at that time, or some time after-
wards, the Gor=17 allele wus lost Trom  the
northern  section,  Alternatively, ope of the
alleles eould huve arisen by nuitation. sinee the
ehannel wus formed, Il the Got—{% ullele s the
more recent mutant, then it has to he postu-
lated that it subsequently migrated ucross the
ehannel.

The channcl separating the northern wnd
middle sections has not only acted as an effec-
tive harrier to migration for the Pearson [
willaby. but Trom the genetie evidenee pre-
sented here. hus also had 2 similar elfect on
R.j. wrevii,

Thirteen other gene loer, Tor which about 70
speeimens of R.f. grevii from Pearson 1. have
heen seored. are monomorphie on Pearson
Island and show no differences ac¢ross the ehan-
ncl. However, all Pearson [, gnimals have
haemoglobin and malate dehydrogenase pro-
teins that are electrophoretically distinet from
il other populations studied (Sehmitt, unpuh-
lished).

Further studics on the situation deseribed
here would he a useful part of any future expe-
ditions to Pearson 1.
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